INTRODUCTION
============

Spinal cord development results from consecutive gastrulation, primary neurulation, secondary neurulation, and retrogressive differentiation periods. Defects in early embryonic periods lead to spinal dysraphisms, which include open spinal dysraphism and closed spinal dysraphism covered by skin. Neuroenteric cysts, split cord malformations, dermal sinus, caudal regression, segmental spinal dysgenesis, thick filum terminale, filar and intradural lipomas, and terminal ventricle are located within the spinal dysraphisms[@B1][@B5][@B9][@B12].

The first report of the excision of a hemivertebra (HV) was by Royle in 1928P. HV is a congenital condition seen in 61% of patients with anomalies. It displays its most important clinical feature with progressive congenital scoliosis[@B3][@B4][@B6][@B7][@B8][@B10][@B11]. Asymptomatic cases are numerous.

Tethered cord syndrome (TCS) encompasses a group of diseases that include the stretching of the spinal cord due to congenital or acquired causes; these diseases are characterized by progressive neurologic losses. The most common causes of TCS include split cord syndrome (17.0-38.2%), lipomyelomeningocele (19.1-94.1%), short and thick filum terminale (5.8-55.8%), and the adherents occurring after operations for myelomeningocele (5.4-17.9%). The clinic is formed by the stretching of the lumbosacral spinal cord segments due to the spinal canal and spinal cord having different growth capacities[@B2][@B7][@B9][@B11][@B12].

No new case has been reported in recent literature. Hemivertebrae deformation as diagnosed in our case is a rare entity even in clinical experience and literature, and it can cause rapid progression in tethered cord clinical presentation so that surgical treatment should be considered primarily.

CASE REPORT
===========

A sixteen-year-old female was admitted to the dermatology clinic of our hospital with a congenital stain on the waist. Her medical history revealed previous treatment for repeated and frequent urinary tract infections. The patient complained of chronic low back and rectal pain only. A pink-red irregularly shaped macular lesion measuring 3×5 cm was observed in the lumbosacral area upon dermatological examination. The lesion was considered a nevus flammeus ([Fig. 1](#F1){ref-type="fig"}). She had no motor deficits, and her reflexes were normal on neurological examination. Lumbar magnetic resonance imaging (MRI) revealed that the conus medullaris was extending up to the level of the L4 vertebrae on the sagittal T2-W series, and it appeared fixed to the posterior laminal face ([Fig. 2](#F2){ref-type="fig"}). An HV was observed in the L5 vertebrae on the lumbar computerized tomography (CT), but spur formation extending into the spinal canal was not detected ([Fig. 3](#F3){ref-type="fig"}). A hyperreflexic bladder was observed in the patient during an urodynamic evaluation. Abdominal ultrasonography was unremarkable. There were no abnormalities on the chest or spinal radiographs other than HV.

After review of all examination results and after appropriate preparation, the tethered cord was observed and entered from the L5-S1 interspinous space under general anesthesia. The dura was observed as normal, macroscopically, and opened with the help of a microscope. The filum and roots were wound densely with arachnoid membrane and were adherent to the posterior dura. The thick filum was identified with the help of neuro-monitoring. All arachnoid adhesions were removed, and the filum terminale was cut. The dura was closed in accordance with accepted procedures. The patient was neurologically normal following the surgery ([Fig. 4](#F4){ref-type="fig"}).

DISCUSSION
==========

An HV formation results from disruptions that occur during fetal life from a lack of formation of one of the two chondrification centers. It is observed in 5 of every 10,000 live births and is more common in girls[@B5][@B6]. In a study conducted by Eren et al.[@B4], an HV was found on the lumbar spine radiographs of only 4 (0.27%) of 1,500 asymptomatic individuals with a mean age of 17.

Gastrulation occurring in the embryonic period converts the bilaminar embryonic disc to a trilaminar structure containing ecto-, endo-, and mesoderm. Primitive vertebrae culminate in spinal structures with mesodermal-derived somites. On the 36^th^ day of embryological life, a rapid mesenchymal growth begins on both sides. On the 63^rd^ day, the small veins begin to occupy the center, and ossification begins. The failure of vertebral chondrification is due to vascularization and is not one-sided. In the second mechanism, the groups of cell pairs should show independent but synchronous development. Meanwhile, either a delay in the structure or no formation of the structure also creates the same pathology[@B3].

Different classifications exist in the literature. The classification by Touzet et al.[@B11] is based on two criteria: (1) the hemivertebra can be fused or is separate from the adjacent vertebra; and (2) the upper and lower adjacent vertebrae may or may not show transitional abnormality. Moe et al.[@B8] classified hemivertebra into four types (A to D) in relation to cranial or caudal adjacent vertebral bodies, which may be fully segmented, partially segmented, or unsegmented. The classifications, based on formation, include Type I (defect in formation), Type II (defect in segmentation), and Type III (mixed). Type I reflects a poor prognosis where the defects include progressive deformity and neurological disorders. Our case was consistent with Type II.

An association with concomitant congenital anomalies is very common in HV. A study conducted by Bollini et al.[@B3] reported that an HV was observed in the thoracic, lumbar, and lumbosacral regions in 45, 35, and 29% of cases, respectively. In the lumbar region, medullary anomalies (meningocele, syringomyelia, tethered spinal cord, myelocystocele, and lipoma) accompanied HV 13% of the time, genitourinary anomalies 24%, and cardiac abnormalities 8%.

In all age groups, Bollini et al.[@B3] detected intrathecal abnormalities in 15% of 75 cases with HV; McMaster et al.[@B7] detected them in 15% of their series of 251 patients; Suh et al.[@B10] in 31% of 41 patients; Prahinski et al.[@B9] in 30% of 30 patients; and Basu et al.[@B2] in 37% of 126 patients.

The L5 HV has an important feature. While the HV is growing, the L4 vertebrae shifts and causes bending. This causes progressive displacement of the lumbar spine. Normal righting reflexes lead to a secondary curvature, which starts from L4 in the distal and usually extends into the lower thoracic region. For this reason, surgery is recommended for these patients[@B12]. Our patient was sixteen years old. We did not think spinal surgery was indicated due to the existing spinal alignment, which did not lead to scoliosis, as mentioned in the literature. The radiological measurements reflected that an HV caused minimal scoliotic changes; therefore, we have followed the patient in our scoliosis clinic. We did perform bladder surgery, because the patient had frequent urinary tract infections and a hyperreflexic bladder was found on the urodynamic test. In the controls of the third month, neurological deficits were not observed, and her pain had decreased.

CONCLUSION
==========

MRI is a good method for the detection of other underlying abnormalities. Concomitant congenital anomalies are common with an HV and can easily be detected via radiological testing. Neurological symptoms should be considered in regard to surgery, and scoliosis monitoring should be performed.

![Pink-red irregularly shaped, macular lesion 3×5 cm in size was seen in the lumbosacral in dermatological examination. The lesion was considered as nevus flammeus.](kjs-12-190-g001){#F1}

![On the preoperative MRI, conus medullaris was observed on the sagittal T2-W series and it seemed to be fixed to the posterior at the level of L4 vertebrae. Tense fibrotic band (arrowheads) extending from this level to coccygeal region was observed.](kjs-12-190-g002){#F2}

![L5 hemivertebra (arrows) on (**A**) 3D CT reconstruction; (**B**) coronal plane; (**C**) multiplanar reconstruction CT.](kjs-12-190-g003){#F3}

![On the postoperative MRI, liberalized fibrotic bands (arrows) showing an extension into the CSF in the spinal canal were observed on the sagittal T2-weighted image.](kjs-12-190-g004){#F4}
